INTRODUCTION
Pinnipeds comprise a group of mammals extremely interesting for physiological studies in view of their aquatic life style and ability to dive. Thus they have been subjected to considerable hematological investigation as blood morphology and biochemistry can elucidate aspects of their adaptation to subaqueous activities. Basic blood parameters are known for over half of the species of the Order Pinnipedia (for review see Lane et. al, 1972 and: Kraft, 1966 Glazova, 1972 Glazova, , 1974 . These species belong to two Families, Otaridae and Phocidae. The third Family Odobenidae, has been the least studied hematologically, though some data were given by S o k o 1 o v (1967) and L e n f a n t et al (1970) .
We therefore report hematologic parameters of walruses (Odobenus rosmarus Linnaeus, 1758) taken in the northwestern part of the Chukchi Sea (part of the Arctic Ocean). 
MATERIAL AND METHODS
Blood from 62 walruses (14 adult males, 6 sexually immature males older than one year -»subadults«, one male pup, 35 adult females, 3 subadult females, and 3 female pups) was examined. The animals were shot from 20 June to 5 September 1973. Seven fetuses aged 2-3 months were also examined.
Blood was taken during migration of walruses from their wintering sites to the summering areas and during their stay there. Pods consisting of only males were observed as well as of mixed sex and age congregations consisting of hundreds or thousands of individuals. Body weight and body length were
Body weight , kg determined for all walruses. Body length was measured along the back from tip of the nose to end of the tail. Blood was drawn from cranial vessels immediately after death (fetuses were removed from the uterus) using sodium citrate as an anticoagulum. 
RESULTS
No statistically significant differences in values of blood parameters among adult males and females were noted. Mean values were therefore calculated from pooled adult data. Due to the small number of individuals in other age groups, the sexes were also treated jointly (Table 1 ).
During the growth of walruses a rise in those blood parameters affecting respiratory functions was observed. Hemoglobin concentration rises from 11.0 g/100 ml in fetuses to 17.0 in adults (P < .001; Table 1 ). There is also a correlation between the body weight and Hb value in fetuses and pups (r = .797; ,001<P<.01; Fig. 1 ). This relation is different in adults. In males there is a negative correlation between the body weight and Hb (r = -.577; .5 < P < .02). In female adults there is no correlation (Fig. 2) .
In four cases there is possible a comparison of Hb value in a pregnant female and its fetus. In three of these cases a definite relation between these parameters was observed i.e. the higher value in a female resulted in a higher value in the fetus ( Table 2) . RBC count of fetuses and pups was correlated with body weight (r -.958; .001 < P < .01; Fig. 1 ). Yet in subadult and adult specimens no correlation between RBC and body weight was found (Fig. 2) . There also is no mutual relationship between body size of walruses and MCH and SR. Thus increased Hb and RBC value seen closely corresponds to age, since body weight is age-related in walruses (Krylov, 1970) . Fetal WBC value is twice that of neonates. This value does not change further during the animal's life ( Table 1 ). The mean blood sedimentation rate of adults was 4.41 mm/h, the maximum rising above 10 mra/h in only one individual (13 mm/h). Therefore it was assumed after Sokolov (1967) that those values accurately reflected the normal physiological condition of adult walruses.
DISCUSSION
Elevation of blood parameters during the growth of the walrus is probably consequent upon a change in the way of the life of the young animal, i.e. adaptation to swimming and getting food from the sea bottom which in turn, demands increased oxygen availability while diving. According to Nyholm (1975) the average walrus dive duration was 4.8 min. Perry (1976) cited dive depths to 90 m lasting 8-10 min. In many other species of pinnipeds the period spent under water is much longer (Kooyman, 1966) . A distinct rise in hemoglobin concentration, RBC number, MCH, MCHC, MCV values and the blood volume is observed during the postnatal development of expertly diving species (Bryden & Lim, 1969; Geraci, 1971; Lane et al, 1972) . Most species of pinnipeds have higher Hb concentration than does the walrus. According to our data mean value is 17.0 g/100 ml; Sokolov (1967 (Mirounga leonina). The fact that the RBC diameter of 6 fetuses is almost identical to that of adult walruses (7.85 |im vs 7.78 fim) is veryinteresting. In pups and subadults this value is slightly lower than in adults (Table 1 ) yet this may result from the small number studied. RBC diameter in the walrus seems constant, contrary to the condition in many smaller mammals {e.g. Soricinae; Wo Ik, 1974) in which RBC diameter decreases drastically during postnatal life. This fact may be interpred in many ways. Szarski (1974) however hypothesized that the occurence of larger erythrocytes in mammal embryos is a sing of the evolutional past of these animals. In small mammals characterized by a high level of metabolism the phylogenetic decrease of erythrocyte size resulted in a greater blood efficiency. In big and torpid walruses there migth be no such physiologic necessity and erythrocyte diameter remained unchanged.
It should be stressed that no significant differences exist between the blood indices of males and females, males having only slightly higher values (Table 1) even though sexual dimorphism is very distinct in walruses. Body length and especially the body weight are much greater in males (.001 < P < .002; P < .001 respectively). In northern fur seals (Callorhinus ursinus) Hb concentration and RBC number is nearly 10% greater in males than in females (K u z i n, 1972). Yet these differences are statistically insignificant too.
The inverse relation between body weight and Hb value of adult males ( Fig. 2) seems ironic. Dominant males are characterized by great body weight (Miller, 1975) but dominants are also very placid during provocation and fight rarely. Most probably their activity is even less that of subordinate males. Their domination does not depend upon a greater metabolic rate.
Generally walrus blood morphology is characterized / by features common to the blood of all pinnipeds, i.e., high Hb concentration, a relatively small number of RBCs of great diameter and volume, thus with a high MCH value (L e n f a n t, 1969). Higher MCH occur only in the Weddell seal (P u g h, 1959), in the norhern elephant seal (Mirounga a7igustirost.ris) (L enfant & Hubbard, 1967) and in the southern elephant seal (Lane et ah, 1972) . These characteristics indicate large blood oxygen reserves of pinnipeds, presumably reflecting their diving habits.
